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Comparison of extraction methods for exosome and exosome RNA in bile”
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Abstract:Objective To compare the differences in the isolation of bile exosome and exosome RNA be-
tween ultracentrifugation and polymerization precipitation. Methods The intraoperative bile during ERCP of
the patients with choledocholithiasis was collected. The bile was separated by ultracentrifugation and polymer-
ization precipitation respectively. The morphology of the exosome was observed by adopting the transmission
electron microscopy; the diameter of the particles was determined by adopting the particle size analysis; the
expression difference of surface markers CD63 and CD81 was detected by adopting the flow cytometry; RNA
was extracted by the Trizol method,and the RNA concentration and A, /A, were analyzed. The expressions
of four kinds of miRNA expressions were detected by RT-PCR,and the difference in mean CT values obtained
by the two methods was analyzed. Results There was no significant difference in the morphology and particle
size distribution of exosomes obtained by ultracentrifugation and polymerization precipitation. The flow cy-
tometry analysis showed that the positive rates of exosomes CD63 and CD81 obtained by ultracentrifugation
were higher. The RNA analysis showed that the concentration of RNA extracted by polymerization precipitati-
on was higher,and the average CT values of miR-671-5p, miR-126-3p, miR-210-3p and miR-483-5p were smal-
ler. Conclusion Both ultracentrifugation and polymerization precipitation can extract a certain amount of exo-
somes. RNA obtained by ultracentrifugation is purer,and the concentration of RNA obtained by polymeriza-
tion precipitation is higher,and can be used in the detection of scarce samples. Therefore it is still necessary to
find the ways with high sensitivity, high specificity,economy and convenience.

Key words:bile; exosome; RNA; ultracentrifugation; polymer precipitation

x EEMB. MW IAERERRLTRAEWH(YKKLI8110, YKK18189)
EEE N EAL B BEH0, FEANFER ARG TF2WiR. © @EEEE . Email: xianxiuge@njmu. edu. cn.,



e 3406 - I E¥ 5K 2019 4 12 A% 16 %% 23 1 Lab Med Clin, December 2019, Vol. 16, No. 23

AL 2 A L 22 M A 5 R S S 4 s 3 2
JEL A1 PR A5 e R — o R I AD Ak YR T e ST A%
DU H 3% 40 A 43 WA Tk, LT e A 0% 4 46 BE 43 6
JTZAAAE T AR . B 5T 2 B, A0 IR T 3 i A
URE e W R N i R G R
G B LA R T LA A L RE B R R R R AR
SR R B R, AR 4 RN Al Ak Ty vk
W AN GE— 0 e PR e A 3 i — 5 R e . T 2 IR 1
Bz 2 RS DA A A7 B R B L R ) R b T AR A A
2 W M TR 5 B 2 AN (AR A8 WA T
bR A . ST X MR AT 4 B sl A i F s B /b, K
2R M R o 22 s kYRR Tk B R R
I AR AR A B D AR A, PR, R RO L R A
PREEM AR BT 2 O H B, AR SC T 0O o 2.0 1 A
A DUVE V& 42 BN IE T S0 WA AR Fi Sk i AR RNA 1Y 55
HCBAGE T,
1 #REFE
L1 BRAMEE 2017 4F 6 A 2 2018 4F 12 H, iidk
L BE R OR A B R T R e A N B R SR
7N B4 390 A7 IH 425 IR 3 2 R (ERCP) 1Y & 4 15
i, b5 A S ERCP R vh i 48 5 38 52 i #l A 21 /9 15
T BRI R R O B ORT 10 mL. B AT 19 1 28
B AN, A BRI A7, TR
IR R R AE R S AR WY B T B U 1 57 B A T
—80 Crk#ife M. AWFIEIT 2w 5t BERL R 2% 55 — [t
Ja& B2 B A PR 25 Bt o3 Ao, 98 A WIS 0 B 3R 38 T ORI 48
FAE R
1.2 U500 BEE 0L Optima L-100 XP
Ultracentrifuge (Beckman Coulter, 3¢ E), 5 Z & Bt
B Beckman # # & 0> & (50 mL, Beckman Coulter,
FED ; Hb WA AR B2 B
Reagent (from other body fluids) (Invitrogen, 3%
E) ;0. 22 pm JEAF (Merck Millipore, 3¢ [E) ; & ¥ i
% : Tecnai G2 Spirit Bio TWIN(FEI, 2 [E) ; ki 12
AL 2% : ZETASIZER Nano series-Nano-ZS ( Malv-
ern, 3 [E) ; W A 40 K : Accuri C6 (BD Biosciences,
ZEE);CD63 fil CD81 $T & (BD Biosciences, 32 E) ;
RNA #2835 : Trizol (Invitrogen, € E) ; )2 #% 51k,
7 & . Tagman MicroRNA Reverse Transcription
KIT, 5| # Tagman microRNA assays (applied bio-
systems, 3 ) ; SCHF 2¢O 7 PCR X /] & : Tagman
Universal Master Mix Il , no UNG (applied biosys-
tems, % E) .
1.3 Uik
13,1 AMMArES 0 R JH ey 2 22 g 0 1
A7 I R 2 B ) 6 R o 1 R A IR
L3. 1.1 H@EEE e 0k AR 4 mL

Total Exosome Isolation

T S5 R BB R R 2% vl (PBS) Fii B, 4 °C ,500 X g
B0 10 mins B ET W .4 °C .2 000X g B0 20 min;
B LW .4 °C .16 500X g B0 20 min; ] 0. 22 um
Bk A U A Ak vk B B O HLEL 4 °C 120 000 X g
B0 70 min, 3R FIEW S BAMBADIRE . H 200
pL PBS F 2 UUUE T B8 R0 A8 B o =X 40 i A I, 5%
HIEMA 1 mL Trizol I T RNA $2H, 3R15 6940
RORAE T —80 “CUKAH , #E A S 28 S50 i 2

1.3.1.2 REVEE AWMU, 4 mL B, m
AR PBS B BéL, 4 °CL500 X g B0 10 min; B I
THW .4 °C .2 000X g B0 20 min 2 BR 5% H 40 0 12 i
A E BV .4 °C .16 500X g B0 20 min; 0. 22
pm B G IR A IR IS B LUK BCE S IA 1/2
R FL B Total Exosome Isolation Reagent (for other
body fluids) , FiER & B W AHR S HE T 2IRY
WA BT A 30 min, Jf 4 °C .10 000 X g &L 30
min, B W 4% /N0 W& FWE W AR AT 09 T UE BI SR Ab
WA

1.3.2  SMRA Rt S e

1.3.2.1 B#STHEEEMEINWARIEE 7E 100 pL
PBS th #E 4 i Sh B i, MR 20 w1 % 400 HERIRE
() Parlodion 4 PA% 2 min, 78 %M T T4, @
TR0 /I8 UMb TBCEE T 48 0 3R bk A A AE 100 8%
B = R T E 5 min, VREMIARE 2 W ARE 108
IR X L AN IMA, RS2 30 s, I HL T B fUBE AR L
FG s B A 80 k VL i K AEE A 20 000 £ . 76 7
FERLF RN E] 100 000 £ .

1.3.2.2 KRS HIMNBEER S HHEZSHN
KRLF G2 T IR K AE L) 200 kV SRICEE . ¥
TE B AINBAE ST 1 mL LHE Y PBS # . 1BEEA
— YRS R I B SR S SR S R AR
., A ZETASIZER Nano series-Nano-ZS it
AR o A 3l 25 6 R A T 0RE A B 9z 3
A BRI O B9 % Bl L S B A R Y TR AR L O 55
BURLF AR O R AR E A

1.3.2.3  Ji =40 AR K D Ak s ik e m bR id M
200 pL TR ¥E PBS A4 B AN BA K5 5 20 pL
CD63 1 CD81 Hifk—il2 i & . B4 bric J %t 18 1 Hi
A, ARG I S 8 1) TR B

1.3.3 APAA RNA 4 SE R 52 6 % 7t PCR(RT-
PCR) JZ i

1.3.3.1 RNA g AP A T M A 1 mL
Trizol #E4T246% ., vK EH#E 5 min; MA 0.2 mL &
Py P bR R ZLE IR S, i Tk E#RE 2Y 5 min,
Mg 4 °C .12 000 r/min .0 20 min, BB H FZ
ZOHI LA IS AR S N L R R IR )L
Fok E#E 10 min, R J5 4 °C .12 000 r/min .0 15



i EF5IER 2019 5 12 A% 16 54 23 )

Lab Med Clin,December 2019, Vol. 16,No. 23 e 3407 -

min, F FER.ETEFRMA 1 mL B& K 75% 4
fi, 4 °C \7 500 r/min B0 5 min, F _E3E R TG
Aidi i [ DEPC K, BEWKITIR A, W 1 pL 1
RNA % 7E RNA ZACER AL L 935 8 RNA K
R Asgy/ Asgo o

1.3.3.2 REHN B R FL 5% R % MIX: Dntp
mix 0. 15 pL; Multiscribe RT enzyme 1 plL;10 X RT
buffer 2 L. ; Rnase Inhibitor 0. 19 pl.; Nuclease-Free-
Water #ME % 4. 16 pL. PL 15 pL AR R R 6, B 7 pL
L3 RT master mix, 3 pl. Tagman microRNA as-
says(5X),5 ulL RNA(1~10 ng), ¥ iRk RIE2A],
B, SRS O S5 16 °C 30 min, 42 C 30
min,85 C 5 min,4 C 10 min,

1.3.3.3 RT-PCR X 10 puL K & : Tagman
Universal Master Mix [I 5 pL; Tagman microRNA
assays(20X)0. 5 pL;eDNA+ddH,O 4.5 pul, ¥ E
RIERRIRA) .4 °C .1 000 r/min B> 5 min, & A7
€ & PCR AL A HEAT Y3 . S 25 4 : 95 °C 10 min;
95 °C 15 s 1 60 °C 60 s, FHFF 40 K.

1.3.4  HMBA RNA Fiit 58t >R onedrop %641
3 CEBE TR I RNA JK VK Ago / Avso s Avgy S HEH
i Ao / Ay HEFATIG Y LB, AT 1. 8~2. 1
HEHE .

1.4 Gilbs#Abs R SPSS22. 0 483t 8k k1744
P dr RIESA MR RR L 2 £ RRCRA ¢
R 5, AE 1F 28 40 A 19 11 5 %8 Rl Mann-Whitney £
5. LhP<C0.05 AZESASIFEE L.

2 & ES

2.1 AR E XM AR A Wy 2 R R S e g3
5310 D 275 Sk R A A% AR X 0B T A A A ] 4
BT 00 B Al AR AN R 1 T 25 L A% RS 25 2 1Y 43
ZiTR =RV B v il R T & DU =N [ o LS =R
fR AN A Sl B AR TE 30~150 nm A A XUZ Y B 4%
ARZERE , 5 Z AT IE B AN R RRAE — 25 (B 1), 99 2 1]
TR 2%, RIERHZ S8 KR+ B E
(NTA) , &3 Fp 7 3 3 B R ok AR Y
£ 30~150 nm, P HA 55K 72. 2 nm F1 100. 1
nm (& 2) . 2R 3 2 40 MR 53 B b W 4R 3% T AR iC )
CD63 I CD81 [y 3Rk , i 3 9.0 1645 3 S ik CD63
A PR ZRIA o 96. 4%, CDS1 [ FHMEF AN 91. 9% 5
R 25 B AWK CD63 1 B F 384 69, 8%,
CD81 By FHPER LA 76. 6 %0, F ik A% T 48 3 B0 3k
(K 3,

2.2 RNA Jfifg &K H miRNA B9&E 20 5K H w6 fb
Ji RS AN IR, Trizol B2 B0 RNA, £ Il RNA /K
ST Ay / Ay T B0 . B F B 8 T O AR B
RNA 7K F K Aseo /Avgy BIERAG DUTE AR,

RT-PCR ¥75%] 4 4> miRNA ) CT 18 .45 3 5B~ . 8
HWELOE CT HARFREVIEE, R HE .00
2 RNA #B/NFRAEVIEER(E O, B 4A B, RE
PITEL B BB = K1) RNA, A L B 2 R A 45
2R (P <C0.05); 1 4B R, BAEVITEE A/
Ay BB BSOS, K AC IR 1 Bow, WA 7 5 ir
4 miR-671-5p. miR-126-3p,miR-210-3p . miR-483-5p
T CTE A, Bl B OB R FRE VIR (P<
0.05),

A NBEBE OB BV
B 1 AREFH b i i B St R SR B

B
10 10
g6 L6
E 4 E 4
= 2
2 2
o4 / . ) o+ ‘ : ;
1 10 100 1000 1 10 100 1000

Ki %2 (nm) ¥i 42 (nm)
T A g0 A5 B G0 4R AL s X 2R S I A AR 5 Y il
TR & BT LA
2 A BBt o & BSOS i R L 12 L R

A o Control . CD63 ° CD81
o o o
= (vl V-R ok < V-R
g [924% 76% g | s 91.9%
© © ko)
€ o o o
5 94 84 4
o« & Q
(&)
o o o
21 S S
o 4 o 4 o 4
10" 102 10°10410° 105107 10" 102 10°10% 105 10°107 10" 102 10°10% 10° 105107
FL1-A FL1-A FL1-A
B o Control & CD63 ° CD81
o =3 o
& V-R d VR <
o 1.9% o 69.8% o
o1 o S
© © ©
€ o o o
3 24 4
8 o 54 54
8 81 8
o o

§ o
10" 102 103104105 10° 107 10" 102 10%10410° 10° 107 10" 102 10° 10* 10% 108107
FL1-A FL1-A FL1-A

WA R E OB A RAUOEE
3 AR ERITIFIMEEAR CD63 1 CDS1

*x1 BBt iR miRNA WRIZERABDHBH &

R AU LB
A CT (T +s)
miRNA_ID P
BRI RAEVITEE
hsa-miR-671-5p 32.46+0. 84 29.27+0.55  0.014
hsa-miR-126-3p 24.06+1.12 22.33+1.52  0.130
hsa-miR-210-3p 25.43-0. 60 23.83+1.07  0.033
hsa-miR-483-5p 32.16+0. 37 29.56+0.59  0.008




e 3408 - I E¥ 5K 2019 4 12 A% 16 %% 23 1 Lab Med Clin, December 2019, Vol. 16, No. 23

400 2.8
2300 ] g 26 X
€200 é S 24

2 100 — © 22 %

0 T T
BEELE  RATREE

g 40 o L
S 5 W AR
G

> 20

£ 19

]
2
<

o

R ofR ofR R
Q& S F

&

N
C

W S BB OIE . P<C0.05;  “ P<C0.01
4 R BB E RNA RELLE

3 i ®

A7 I A T2 P A0 R PR A 0 T DA B 3O PR S A S 1)
W ZEE B A0 N 2 AR (MVB) 5 2 i S il 5 5 R
JBCE 20 A A TR R ) — i ELAR 30~150 nm BB 4
W, SRS ZAEAE TV 2R b Wi T L PR
WK R LIS AMATE A R FIE R Y
TR AR oA F R R AR S DNA . mRNA FJE
Gifh RNA S (5507 . BEARF A F 2 M 44 1k
FH A WU AT A A R R AR AE HE K o
FRiCE A AR g S RNA A depe ik a4 4Rt 52
LR HAR S E RS ANk B R E W
AW YA R A SRR R T SR ARG T A A
TESEIE I R 2 Wy L &R W ) 24 3R T A
$Ei S LB AN 31 i1 g M

JELYF 2 ph T 20 B6LAS Wy A B 2 9 R A TR
T R REAE b Bz 40 M L A A B CER B A i Q3
R EENER . AU B A iAo 5 F
miRNA A /54y B i 12 W 41 4 » 5% 0% R 53 0
Bk 67 % F1 96 % . A T LT CA199 K™, 4% i
WA AT B 7w R AN IR IncRNAs HA — & 1
LR, B HOK R S S B E ARG
S IE A L AT 1 O B A% P A2 B AN T B A AT
Pt BR T AN A R AL B N 2 Al R A A
e JEE Xt IX 43 BELTE B MG e 2 4 o B B T 3k 100 %60
B2 BB AN s AR AE 6 12 W b & 5 TR AR L AR X
FH A L AT S E T SD I 1 BIF 5 440 L Ah s A v
Jt S AL A B A AR LA Rt — 2B IR AL

DRREL I 1 23 52 2% L A0 45 R38R L A ER L 2R 11 45 L Il
PRARAFI I b 22 A B e VD BE 25 41 45 %t 43 8
et D — 5 P R R A5 1 7 R A s 53 AL AR
(0 3 6 32 TR SRS R, SR 25 SRl e k. H Ay B 4

N e S A S T B NS N B: 3 - B B NS
UE T REER S AR R A VT RE R T H oA AT
PRUEAL Y 3 1 20 DO sy gk R AN I 1A 1Y 4
JE B FERRR IR S — O FRp i — D 5T L 3R] 4 3 30k
IR SRS B 45 RA — B sl H 2 A AR KRR EE
5206 Xy REAF 5 (% 7T 6 A2 PR R DR R T B AR HEAL . A
JIET o B A I (AR A i R AT i 3 M R R, i
20 RR B0, IR A R A
1o A R AR A R DA S I 5T A R T LA

AHIESE LS T e 2 O TR FLR A DUTE
A3 B IRT AN AR P TR 25 DR AR RBR IE W 9 25 5, 4
TR, PR 7 VR 0 AR IR T 2 kLR TG B W 22
S RS O 145 B AP IR R W] AR id CD63 A CD81
BHPE 238 450 vy, TR] 42 S e JHC 4 MR 4l B AT BB O . T
RNA /K i 2 miRNA (#2635 45 50 B on 8 5
DR Y RNA KPR, B A7 47 RT-PCR
iR CT K., BA ULTE 2 3 B ol B G, {H T 15
RNA 58 2, 8in] iy Bs ik i | ik, 7o BE
DEEIFR 2R AR Gh k. mEsidm R,
AT Z2 20 B0 25 0 LA K B IR v 18 2% BT, 2 ) IR 3
R A,

AW A — 2 1Y R PR, B2 AR A o SR
1) RNA FEA R, R X0 B 48 #4780 5 55 8, A4
FEXT T I (9 5 R AT 40 4 B4 4 mL RV
Fr52 56 78 I JR I H ERCP AR 345 i B 3 i % 22
AT B 7 RE A BR A IR T rp A B R 2 1 A
AN o S 1 e T S ) TS B

2% 3k

[1] BECKER A,THAKUR B K,WEISS ] M,et al. Extracel-
lular vesicles in cancer: cell-to-cell mediators of metastasis
[J]. Cancer Cell,2016.,30(6) :836-848.

[2]7 SEO N, AKIYOSHI K, SHIKU H. Exosome-mediated
regulation of tumor immunology[]]. Cancer Sci, 2018,
109(10) :2998-3004.

[3] TAI Y L,CHEN K C,HSIEH ] T,et al. Exosomes in
cancer development and clinical applications[J]. Cancer
Sci,2018,109(8) :2364-2374.

[4] TAURO B J.GREENING D W,MATHIAS R A.,et al.
Comparison of ultracentrifugation, density gradient sepa-
ration,and immunoaffinity capture methods for isolating
human colon cancer cell line LIM1863-derived exosomes
[J]. Methods, 2012,56(2) :293-304.

[5] LIL,MASICA D,ISHIDA M,et al. Human Bile Contains
MicroRNA-Laden extracellular vesicles that can be used
for cholangiocarcinoma diagnosis[J]. Hepatology, 2014,
60(3):896-907.

[6] RAIMONDO F,MOROSI L,CHINELLO C,et al. Ad-



i EF5IER 2019 5 12 A% 16 54 23 )

Lab Med Clin,December 2019, Vol. 16,No. 23

+ 3409 -

7]

(8]

[9]

(10]

[11]

[12]

(13]

vances in membranous vesicle and exosome proteomics
improving biological understanding and biomarker discov-
ery[J]. Proteomics,2011,11(4) :709-720.

ARBELAIZ A, AZKARGORTA M,KRAWCZYK M, et
al. Serum extracellular vesicles contain protein biomark-
ers for primary sclerosing cholangitis and cholangiocarci-
nomal J]. Hepatology,2017,66(4):1125-1143.

GEZER U,OZGUR E,CETINKAYA M,et al. Long non-
coding RNAs with low expression levels in cells are en-
riched in secreted exosomes[]]. Cell Biol Int, 2014, 38
(9):1076-1079.

MALIK Z A,KOTT K S,POE A J,et al. Cardiac myo-
cyte exosomes: stability, HSP60, and proteomics[J]. Am
J Physiol Heart Circ Physiol,2013,304(7): H954-H965.
DANG X, ZENG X. Targeted therapeutic delivery using
engineered exosomes and its applications in cardiovascu-
lar diseases[]]. Gene,2016,575(2) :377-384.
SAMANDARI M,JULIA M G,RICE A.et al. Liquid bi-
opsies for management of pancreatic cancer [ J]. Transl
Res,2018,201:98-127.

LI X, WANG Y, WANG Q. et al. Exosomes in cancer:
Small transporters with big functions[]]. Cancer Lett,
2018,435:55-65.

GE X,WANG Y,NIE J.et al. The diagnostic/prognostic

[14]

[15]

[16]

[17]

potential and molecular functions of long non-coding
RNAs in the exosomes derived from the bile of human
cholangiocarcinomal J]. Oncotarget, 2017, 8(41):69995-
70005.

SEVERINO V, DUMONCEAU J M, DELHAYE M, et
al. Extracellular Vesicles in Bile as Markers of Malignant
Biliary Stenoses[]]. Gastroenterology,2017,153(2) :495-
504.

GREENING D W,XU R,]JI H,et al. A protocol for exo-
some isolation and characterization: evaluation of ultra-
centrifugation, density-gradient separation, and immuno-
affinity capture methods []J]. Methods Mol Biol, 2015,
1295:179-209.

MASYUK A I, HUANG B Q,WARD C ], et al. Biliary
exosomes influence cholangiocyte regulatory mechanisms
and proliferation through interaction with primary cilia
[J]. Am ] Physiol Heart Circ Physiol, 2010, 299 (4):
(G990-G999.

LOBB R J,BECKER M,WEN S W,et al. Optimized exo-
some isolation protocol for cell culture supernatant and
human plasmalJ]. ] Extracell Vesicles,2015,4:27031.

ClcFie B #1:2019-03-22 18 H 11 :2019-06-14)

(35 3404 1)

(4]

[5]

(6]

7]

(8]

(9]

Clinical and Laboratory Standards Institute, User verification of
performance for precision and trueness; approved guideline-
second edition: EP15-A2[ S]. Wayne,PA, USA :CLSI, 2005.
FEFR B B AR 4 R IR AU OGBS B A2 0
PR E TR WP REIEAN LT . P AR 30 BE 5 243K, 2018, 41
(3):208-213.

22 PR BT L X SCER L S DL SE & AUS800 4 [ i Ak
S BT ASCRSE 0 1l 5 i R 1 B AR B A2 B RE SR TR LT ). [ PR
R 222 ,2018,39(18) :2249-2252.

Expert Panel on Detection, Evaluation, and Treatment of
High Blood Cholesterol in Adults. Executive summary of
the third report of the National Cholesterol Education
Program (NCEP) Exper Panel on Detection, Evaluation,
and Treatment of High Blood Cholesterol in Adults (A-
dult Treatment Panel ) [J]. JAMA, 2001, 285 2486~
2497.

National Committee for Clinical Laboratory Standards. E-
valuation of linearity of quantitative measurement proce-
dures: A statistical approach; approved guideline: EP6-A
[S]. Wayne,PA,USA:NCCLS,2003.

National Committee for Clinical Laboratory Standards.

[10]

[11]

[12]

[13]

How to define and determine reference intervals in the
clinical laboratory; approved guideline-second edition:
C28-A2[S]. Wayne,PA,USA:NCCLS,2000.

National Committee for Clinical Laboratory Standards.
Method Comparison and Bias Estimation Using Patient
Samples; approved guideline-second edition: EP9-A2
[S]. Wayne,PA,USA:NCCLS,2002.

o R AR 2 2 O I UL T ol 2R B 2 b [ B R P 2
A B B2 0T 432 0 Jil 1L 789 & KR B 22 IR AR AR G B i
M A2 Wi R T 2 il [T ], A i 8 2 7, 2015, 43
(10) . 843-847.

ZHUO S Q. WOLFERT R L., YUAN C. Biochemical differ-
ences in the mass and activity tests of lipoprotein associated
phospholipase A2 explain the discordance in results between
the two assay methods[ J]. Clin Chem, 2017.50(18):1209-
1215.

OLIVER L K, VOSKOBOEV N, HESER D, et al. As-
sessment of clinical performance without adequate analyt-
ical validation: A prescription for confusion [ J]. Clin
Chem,2011,44(14/15) :1247-1252.

e H 4 :2019-03-28 18] H #: 2019-06-20)



